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Description 

This invention relates to a hearing aid transducer 
and to a hearing aid including such a transducer. 

In many applications, and particularly in the hearing 
aid industry, there is a need for very small electrical coils 
made of extremely fine wire. These coils have to be 
mounted into cases and the fine input and output wires 
have to be connected to terminals by significantly thicker 
wires. This results in many assembly problems, be- 
cause the fine wire can only be manipulated under a mi- 
croscope and is very liable to break and because, with 
current winding arrangements, there is no certainty 
where the leads of the coil may end up after winding. 
Another complication is that it is generally desirable to 
produce small coils without any internal former and this 
means that the coil is difficult to orientate and locate cor- 
rectly in three-dimensions. (The only reference surfaces 
are the end faces and the tunnel). 

DE-A-3616773 describes a hearing aid having an 
external case containing a flexible circuit which intercon- 
nects the electrical components of the aid and carries 
some of them. The circuit has terminals for the larger 
components such as the microphone. From one aspect 
the invention consists in a hearing aid transducer incor- 
porating a case, a fine wire coil disposed within the case 
and having a set of leads and a flexible carrier incorpo- 
rating electrical paths extending from a first set of termi- 
nals to a second set of terminals, the coil being mounted 
on the carrier and its leads being connected to the first 
set of terminals wherein the case has a slot through 
which the carrier extends such that its second set of ter- 
minals are external to the case. 

In a preferred embodiment the carrier is flexible and 
may, for example, be constituted by a flexi-ctrcuit. The 
connections between the leads of the first set of termi- 
nals are preferably formed by welding or some similar 
arrangement so as to avoid solder flux contamination. 

Where the carrier is flexible it will be understood that 
the carrier can easily be bent to conform to the shape 
of the case and to pass around other elements of the 
device of which the coil assembly forms a part thus al- 
lowing a great range of configurations. Thus the carrier 
may extend above the coil or betow the coil and its di- 
mensions may be selected to locate particularly the coil 
within the case. The carrier may have a variety of sec- 
ond terminal configurations to suit the particular compa- 
ny using the devices and indeed the second terminals 
may be in the form of a plug-in connection. 

The inventk>n may be performed in various ways 
and specific embodiments will now be described, by way 
of example, with reference to the accompanying draw- 
ings, in which: 

Figure 1 is a transducer assembly including a coil 
assembly according to the invention; 
Figures 2 to 4 show alternative embodiments of 
such a transducer; 


Figure 5 is a diagrammatic view from above of a 
winding machine for use in manufacture of the coil 
assemblies; 

Figure 6 is an end view of the machine of Figure 5; 

5 and 

Figures 7 and 8,9 and 10 and 11 and 12 show view 
from above and one end in respective stages of the 
connection of a coil and its leads to a carrier. 

10 In Figure 1 an acoustic transducer, generally indi- 
cated at 10, comprises a case 11 , having a top 12 and 
a bottom 13. a diaphragm 14, a reed 15, a coil 16, 
mounted on a flexi-circuit carrier 17 and magnets/pole 
piece assembly 18. 

'5 As has been indicated above the coil 16 is former- 
less so that it can be sufficiently small, whilst accommo- 
dating the reed 1 5, and it is carried on the flexi-circuit 
17 by means of connections which will be described in 
more detail below The flexible nature of the circuit ena- 

20 bles the carrier to be curved downwardly around the coil 
and to extend out of the case 11, through a slot 1 9 and 
to be bent along the external face of the bottom 13 to 
present terminals 20 for connection to the rest of a de- 
vice. 

25 Figures 2 to 4 show alternative arrangements of the 
transducer 10 and they particularly well illustrate the 
dramatic effect of the use of a flexi-circuit in that it can 
be bent into various positions and can be formed to ac- 
commodate various configurations. This is particularly 

30 advantageous when it comes to manufacture, because 
a batch suitable for any particular use can be made sim- 
ply by supplying the machine described below with the 
appropriate flex-circuits; no change is required in the 
manufacturing process. In contrast, with the present 

35 system, the assembly operatives have to select different 
pieces to achieve different constructions. 

Turning to Figures 5 and 6 a winding machine 21 
consists of a retractable coil former 22, a retractable tall 
stop 23, and a fly winder 24 which is retractably mounted 

40 on tail stop 23. The fly winder 24 is supplied from a spool 
25. The machine 21 is arranged to operate with a series 
of pallets 26 which pass in this configuration from right 
to left. These pallets have leading and trailing retaining 
posts 27 and 28 which pick up the wire 29 as it passes 

45 from one coil to the next and retain it so that the posts 
define the positions of the start and trailing leads of the 
coil. 

Thus in manufacturing a coil 16 is wound on the 
former 22 by the fly winder 24, having already had its 

so start coil lead retained by the post 27 and once winding 
is complete the trailing lead becomes entrapped by the 
trailing post 28. 

The pallet 26 would then normally be moved down- 
stream to the next assembly stage, but for convenience 

55 a circuit positioning slide 30 is illustrated in winding lo- 
cation. As can be seen this slide holds the flexi-circuit 
17 in position in a retracted position until the coil is 
wound. The slide is then brought fonward to position the 
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circuit 17 under the coil 16. Alternatively, the circuit may 
be presented to the rod after it has been wound; the cir- 
cuit being fed from a separate dispenser. 

Referring now to Figure 7 to 12 it will be seen that 
once the circuit 17 is positioned beneath the coil 16 the s 
leads 31 can be removed from their own positions de- 
fined by the posts 27 and 28 by robotic manipulating 
arms or the like and positioned on terminals 32 on the 
flexi-circuit 17. They are then preferably welded to the 
terminals 32 which leaves the coil 1 6 supported fraction- io 
ally above the carrier 16. the coil is slid over and against 
the carrier 17 and the leads 31 brushed beside the coil. 
An adhesive is then placed between the edges of the 
coil 16 and the carrier 17. It will be seen that the termi- 
nals 32 are connected to terminals 20 be means of elec- is 
trical paths 33. 

As mentioned above It is more likely that the pallets 
26 will be passed to a series of lead fixing and coil at- 
taching stations after winding in order to achieve a great- 
er throughput. 20 

The resultant assembly enables the coil to be 
moved around within the assembly plant without the coil 
being touched, hence reducing the risk of damage, and 
they could even be supplied mounted on strips of flexi- 
circuits. Another advantage is that the connecttons be- 2S 
tween the coil and the terminal are protected by the flexi- 
circuit and the coil The coil is located three-dimension- 
ally by the flexi-circuit and the connections are formed 
without the need for thicker lead-out wires or other ad- 
ditional or complicated features as are currently used. 30 
The ability to achieve automatic assembly of the coil to 
its terminals considerably reduced the manufacturing 
costs and enables the assembly to be constructed in ac- 
cordance with customer requirements very simply. 

35 

Claims 


claims further comprising a plurality of coils mount- 
ed on the carrier. 

5. A transducer as claimed in any one of the preceding 
claims wherein the second terminals lie along an 
external face of the case. 


6. 


A transducer as claimed in any one of the preceding 
claims wherein the carrier extends above or below 
the coil. 


7. A transducer as claimed In any one of the preceding 
claims wherein the carrier is dimensioned to locate 
the coil within the case. 

8. A hearing aid including a transducer as claimed In 
any one of the preceding claims. 


Patentanspruche 

1. Schallwandler (10) fur Horgerate mit einem Gehau- 
se (11). einer Spule (10) aus dunnem Draht, die in- 
nerhalb des Gehauses (11) angeordnet ist und 
mehrere AnschluRleitungen (31) aufweist, und ei- 
nem flexiblen Trager (17), der elektrische Leiter- 
bahnen aufweist, die sich von mehreren ersten An- 
schlu3punkten (32) zu mehreren zweiten An- 
schlu3punkten (20) erstrecken, wobei die Spule 
(16) auf dem Trager (17) befestigt ist und ihre An- 
schlu3leitungen an die ersten AnschluQpunkte (32) 
angeschbssen sind und das Gehause (11) einen 
Schlitz (19) aufweist, durch den srch der Trager (17) 
erstreckt, so daB sich seine zweiten AnschluQpunk- 
te (20) auQerhalb des Gehauses (17) befinden. 


1. A Hearing aid transducer (10) incorporating a case 

(1 1 ). a fine wire coil (16) disposed within the case 40 
(11) and having a set of leads (31) and a flexible 3. 
carrier (17) incorporating electrical paths extending 
from a first set of terminals (32) to a second set of 
terminals (20), the coil (16) being mounted on the 
carrier ( 1 7) and its leads being connected to the first ^5 
set of terminals (32) wherein the case (11) has a 4. 
slot (1 9) through which the carrier (1 7) extends such 
that its second set of terminals (20) are external to 
the case (11). 

so 

2. A transducer as claimed in Claim 1 wherein the coil 5. 
is a formerless coil. 

3. A transducer as claimed in any one of the preceding 
claims, wherein the leads are welded to the first set ss 

of terminals. 6, 

4. A transducer as claimed In any one of the preceding 


Schallwandler (10) nach Anspruch 1, dadurch ge- 
kennzeichnet, daQ die Spule (16) als eine Spule 
ohne Wickelschablone ausgebildet ist. 

Schallwandler (10) nach einem der vorangegangen 
AnsprOche, dadurch gekennzelchnet, da3 die An- 
schluRleltungen an die ersten AnschluQpunkte (32) 
geschweiQt sInd. 

Schallwandler (10) nach einem der vorangegangen 
AnsprOche, dadurch gekennzeichnet. da3 er dar- 
uber hinaus eine Vielzahl von Spulen umfaQt, die 
auf dem Trager befestigt sind. 

Schallwandler (10) nach einem der vorangegangen 
AnsprOche, dadurch gekennzelchnet, da3 die zwei- 
ten AnschluQpunkte (20) entlang einer auQeren 
Seitenflache des Gehauses verlaufen. 

Schallwandler (10) nach einem der vorangegangen 
AnsprOche. dadurch gekennzelchnet, daQ der Tra- 
ger (17) ober- Oder unterhalb der Spule (16) ver- 
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lauft. 

7. Schallwandler (10) nach einem dervorangegangen 
AnsprOche. dadurch gekennzeichnet, dafB der Tra- 
ger (17) so bemessen ist, daB er die Spule (16) in- s 
nerhalb des Gehauses (11) positioniert. 

8. Horgerat mit einem Schallwandler (10) nach einem 
der vorangegangen AnsprOche. 

10 

Revendications 

1 . Transducteur de prothese auditive (10) comprenant 

un bottler (11), une bobine de fil fin (16) dispos6e ^ is 
I'interleurdu boitier (11) et comportant une s^rie de 
conducteurs (31 ) et un support souple (1 7) compre- 
nant des chemins diectriques qui s'dtendent d'une 
premiere s^rie de bomes (32) k une seconde serie 
de bornes (20), la bobine (16) etant montee sur le 20 
support (1 7) et ses conducteurs etant relies k la pre- 
miere serie de bornes (32), etant precise que le bot- 
tler (11) poss^de une fente (19) k travers laquelte 
ie support (17) s'^tend de fa^on que sa second sdrie 
de bornes (20) soit externe au bottler (1 1 ). 2S 

2. Transducteur tel que d6fini dans la revendication 1 . 
dans lequel la bobine est une bobine sans mandrin 
de bobinage. 

30 

3. Transducteur tel que defini dans I'une quelconque 
des revendications precedentes. dans lequel tes 
conducteurs sont soud^s k la premiere sdrle de bor- 
nes. 

35 

4. Transducteur tel que defini dans I'une quelconque 
des revendications pr6c6dentes, comprenant en 
outre plusieurs bobines montdes sur le support. 

5. Transducteur tel que ddflnl dans I'une quelconque 40 
des revendications precedentes, dans lequel les 
secondes bomes s'6tendent te long d'une face ex- 
terne du bottler. 

6. Transducteur tel que d6finl dans I'une quelconque 
des revendications precedentes, dans lequel le 
support s'dtend au-dessus ou au-dessous de la bo- 
bine. 

7. Transducteur tel que defini dans I'une quelconque so 
des revendications pr^ddentes, dans lequel le 
support est dimensionnd pour loger la bobine ^ Tin- 
t^rieur du bottler. 

8. Prothdse auditive comprenant un transducteur tel ss 
que ddfini dans I'une quelconque des revendica- 
tions prdcddentes. 
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